After the quick global spread outside China, where in Wuhan, in December 2019, the novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was first identified as the aetiologic agent of a new type of viral pneumonia, the COronaVIrus Disease 19 (COVID-19) was declared a pandemic by the World Health Organization (WHO) on March 11, 2020 (World Health Organization [@CR21]).

The scenario is rapidly and unpredictably evolving, and almost all countries are paying a very high price in terms of morbidity and mortality, including frontline health workers. The war against the invisible enemy is upsetting the global population and undermining the economic balance of entire production systems.

As expected, it became immediately evident that the majority of deaths from COVID-19 occurs in the elderly, especially in those suffering two or more comorbidities, with cardiovascular diseases, diabetes mellitus, chronic obstructive pulmonary disease, malignancy and chronic kidney disease being the most frequent (Emami et al. [@CR8]). Additional factors worsening the COVID-19 emergency within geriatric population may include intrinsic multidimensional features characterizing older subjects, such as disabilities, cognitive and mood disorders, polypharmacotherapy, social isolation, nutritional deficits and extrinsic factors detectable in the widespread ageism, the generalized lack of geriatric culture and alleged errors in the management of long-term care facilities.

Importantly, advanced age and comorbidities are related to impaired nutritional status and a recent meta-analysis indicates the prevalence of high malnutrition risk in Europe to be 28%, 17.5% and 8.5%, for hospital, residential care and community settings, respectively (Leij-Halfwerk et al. [@CR15]). Nutritional deficits arise from malabsorption, increased nutrient losses and augmented metabolic demands, which are frequent in the elderly, but also from reduced dietary intake. Malnutrition is a major geriatric syndrome due to multifactorial etiology, characterized by muscle wasting and weight loss, which is strongly related to frailty and negative outcomes (Volkert et al. [@CR20]). It is important to underline that malnutrition constitutes an underrecognized and undertreated condition, therefore, the aforementioned percentage may be underestimated.

As widely ascertained, malnutrition negatively affects the outcomes of elderly individuals, irrespective of the clinical setting; malnourished patients experience multiple changes in physiological functions involving several systems such as cardiorespiratory, gastrointestinal and musculoskeletal. Nutritional status exerts a relevant impact on the immune system of older people through impairment in cell-mediated immunity, cytokine production and phagocytic function. In addition, aging per se is characterized by a process of progressive dysfunction of several compartments of the immune system, named immunosenescence, which includes smoldering inflammation and immunodeficiency. The complex interplay between immunity and nutrition in aging, due to alterations of both innate and adaptive immune responses, is clinically relevant and negatively impacts antibody production, response to vaccination and susceptibility to infections (Alam et al. [@CR2]; Varricchi et al. [@CR19]). Notably, the altered response to vaccination should be seriously considered and evaluated by randomized control trials (RCTs) when an efficient vaccine against SARS-CoV-2 will be available.

The management of critical COVID-19 patients is particularly complex given the lack of antiviral agents specific for SARS-CoV-2 and the incomplete understanding of the pathophysiologic mechanisms of this disease. After a variable incubation period, SARS-CoV-2 causes mild to severe symptoms: in this stage, the activated innate and adaptive immune system of the majority of patients overcomes the infection. This is associated with the production of high affinity IgG anti-virus antibodies resulting from the efficient cooperation of CD4^+^ T~FH~ cells and B cells. In addition, CD8^+^ T cells contribute to clear virus infected cells. It is important to emphasize that both arms of the immune system are altered in elderly (Varricchi et al. [@CR19]).

Due to the age-dependent alterations of the immune system that may be implemented by nutritional deficits, a relevant percentage of elderly patients progresses to insidious systemic inflammation, mainly affecting the lung, heart, renal function and coagulation system. This second stage of hyperinflammation is characterized by massive production of pleiotropic cytokines (e.g., IL-6) by lung resident (e.g., macrophages) and circulating immune cells (Aiello et al. [@CR1]).

Based on the latter findings, a treatment with tocilizumab (TCZ), a monoclonal antibody anti-IL-6 receptor (IL-6R), effective for the treatment of rheumatoid arthritis, is under evaluation in COVID-19 patients (Di Giambenedetto et al. [@CR7]). IL-6 is a cytokine playing a crucial role in COVID-19-induced cytokine storms. However, even if promising, there are few real-life data about the efficacy of TCZ on the inflammatory activity in COVID-19 patients and several RCTs are underway (NCT04332913, NCT04377659, NCT04377750).

There is compelling evidence that several nutrients, including vitamins (A, B group, C, D, E) and minerals (zinc, iron, selenium, magnesium and copper), exert a key role in supporting the innate and adaptive immune systems. Regarding innate immunity, micronutrients contribute to the development and integrity of physical barriers, participate to neutrophil/macrophage maturation and functions, and play a role in modulating inflammation. Additionally, adaptive immunity is influenced by nutritional deficits, especially lymphocyte maturation and differentiation, memory cell generation, and cytokine and antibody production (Calder et al. [@CR4]).

Nutritional deficits are most prevalent in older populations, thus contributing to weakening of the immune system. The aging process is characterized by enhanced catabolism and reduced anabolism, thus elderly patients would benefit from increased protein intake, especially in severe systemic conditions, such as wasting syndromes also associated with COVID-19 (Deutz et al. [@CR6]). Of note, nutritional support has been shown to improve immune responses in older malnourished patients (Pansarasa et al. [@CR17]; Aiello et al. [@CR1]).

Zinc deficit is common in malnourished elderly individuals and it is related to increased risk of infections. Accordingly, adequate zinc support counteracts the alteration in the immune response through the enhancement of both total number and function of T cells (Barnett et al. [@CR3]). Moreover, zinc supplementation has been reported to increase natural killer cell (NK) activity via enhancement of perforin expression. Deficiency of this trace element is indeed related to reduced NK cytotoxicity (Rolles et al. [@CR18]). Vitamin A is a key factor for development of the immune system and modulates immune processes. It is essential for epithelial and mucosal barrier generation and it plays a role in immune cell homeostasis, differentiation and function. Further, vitamin A also contributes to support the efficacy of T cell-based viral vaccines (Huang et al. [@CR12]).

Vitamin E supplementation has been reported to stimulate T cell function in both pre-clinical and clinical studies, and confers protection against upper respiratory tract infection in the elderly (Lee and Han [@CR14]). Recent evidence supports a role of probiotics in modulating the immune system, with probiotic supplementation recognized as an effective nutritional intervention (Pae et al. [@CR16]).

Vitamin D modulates several aspects of the innate and adaptive immune system and its deficiency is highly prevalent in the elderly worldwide. Vitamin D supplementation appears to reduce the risk of infections through cathelicidins and defensins that can reduce both viral replication and the production of pro-inflammatory cytokines. Moreover, vitamin D promotes differentiation of monocytes to macrophages and plays a role in the process of antigen presentation. On the basis of these promises, it has been proposed to administer high doses of vitamin D in COVID-19 patients (Jakovac [@CR13]; Grant et al. [@CR10]). A recent trial has assessed the effects of vitamin D supplementation on influenza vaccine response in elderly vitamin D-deficient subjects (Goncalves-Mendes et al. [@CR9]). Surprisingly, no effect has been detected on antibody production, thus concurring to underline the complex metabolic-immunological substrate of the geriatric population. The latter aspects need to be considered whenever a vaccine against the SARS-CoV-2 will be available.

Vitamin C influences immunity through regulation of innate B and T cell proliferation and differentiation, their migration to sites of infection, and promoting antimicrobial activity and antibody production. Since vitamin C tends to be depleted during infections, particularly in patients developing respiratory distress syndrome (ARDS), clinical trials to investigate the efficacy of intravenous vitamin C in COVID-19 patients with ARDS have started (Carr [@CR5])~.~ Beside the relevant role of vitamin C in curbing oxidative stress-induced tissue damage, this novel line of investigation is supported by a previous observation which indicates a reduced pneumonia severity in older patients supplemented with vitamin C, especially in those with lower baseline concentrations (Hemilä and Louhiala [@CR11]).

Lymphopenia, a negative prognostic factor in COVID-19 critical patients, is also a marker of malnutrition, and it has recently been suggested that low prealbumin level could be related to ARDS in SARS-CoV-2 infected patients (Wu et al. [@CR22]).

Based on the aforementioned evidence, we would like to underline that immunosenescence and malnutrition can synergistically contribute to the augmented susceptibility and worse outcome of aged people to SARS-CoV-2. The assessment of nutritional and immune status, particularly in the elderly, could be important to identify patients at high risk. Clinical trials evaluating the efficacy of nutritional support in these patients are needed to verify the impact on mortality rates in the elderly.
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